Responses of the cardiac transplant patient to exercise and training.
Total denervation persists in the human heart following cardiac transplantation. At rest, there is some increase of heart rate and blood pressure. with a low normal cardiac output. The donor heart remains capable of a satisfactory acute response to exercise, based upon an increase of venous return (acting through the Frank-Starling mechanism) and slower chronotropic and inotropic responses to circulating catecholamines. During submaximal exercise, the stroke volume is greater than normal, but the cardiac output is somewhat reduced, leading to a widening of arteriovenous oxygen difference. Peak heart rate, peak stroke volume, and peak cardiac output are all less than in age-matched normals. Peak power output and peak oxygen intake are also subnormal immediately following cardiac transplantation. The poor ventricular performance reflects, in part, the condition of the transplanted myocardium and, in part, the increased afterloading associated with a loss of lean tissue mass. Although there have, as yet, been no controlled experiments, there is suggestive evidence that an appropriately graded training regimen facilitates restoration of lean tissue and, thus, functional recovery (including the correction of postoperative psychological disturbances). A suitably adapted exercise prescription is thus recommended as a useful component of treatment following cardiac transplantation. There is good evidence that a well-designed training program improves the quality of life for the recipient, although further study is needed to determine the impact of such therapy upon morbidity and mortality.